Impaired pantomime recognition as a correlate of aphasia has been noted frequently since the midnineteenth century. Finkelnburg (1870) was the first to attribute this nonverbal defect to "asymbolia," a general disturbance of symbolic thinking in which verbal and nonverbal abilities are equally impaired. Similarly, Jackson (1878) and Head (1926) viewed pantomime recognition defects as being the result of a determinant which also affected linguistic functioning. Opposed to this point of view are authors (for example, Wernicke, 1874; Geschwind, 1965) who regard aphasia as a specific disturbance of conventional language operations whose determinants are functionally distinct from those affecting nonverbal abilities.
A study of pantomime recognition by Duffy et al. (1975) indicated that defects in this ability are frequent among aphasic patients, but very rare among nonaphasic patients with focal brain lesions. In addition, the performance of aphasic patients in pantomime recognition was found to be significantly correlated with naming ability, aural comprehension, and overall linguistic com-petence. The authors concluded that pantomime recognition defects occurred at the "same general level of severity" as linguistic defects, and echoed Head in recommending that "an impairment in central symbolic activity" was at the root of all aphasic symptoms.
Evidence supporting other viewpoints has also been obtained. Gainotti and Lemmo (1976) also found that impaired pantomime recognition was highly variable among aphasic subjects, with individuals performing at all levels of competence. Zangwill (1964) and Alajouanine and Lhermitte (1964) whether or not such a relationship exists. Of particular interest in this regard were two receptive language abilities, aural comprehension and reading comprehension. The former was of interest because most previous studies of nonverbal aphasic symptoms (for example, constructional apraxia, impaired sorting, defective sound recognition) have indicated that these defects are closely associated with defects in aural comprehension (De Renzi et al., 1965; Vignolo, 1969; Benton, 1973) . However, because pantomime recognition is a visually mediated ability, it was suspected that reading comprehension might be more directly relevant. This test involved pantomimes that depicted the use of common objects (for example, comb, spoon, pen) and which were recorded on videotape for presentation on a television monitor. The patient's ability to recognise these pantomimes was assessed by requiring him to point to a drawing of the object whose use was pantomimed. On each of the four practice trials and 30 test trials, subjects chose from among four drawings. Response foils were modelled after those employed by Vignolo (1969) in his study of sound recognition such that a subject's choices always included the following: (1) correct choice-the object whose use was pantomimed (for example, a saw); (2) semantic foil-an object belonging to the same class of objects as the stimulus (for example, an axe); (3) regular foil-an object whose use was pantomimed elsewhere in the test (for example, a pen); (4) odd foil-an object whose use is unsuited for pantomime (for example, an oil well).
Subjects and methods
The test proved to be relatively easy for control patients, with seven (34%) obtaining perfect scores of 30 correct. The poorest performance, made by two controls, was 26. Performance below this level (that is, 25 and below) were regarded as defective.
Results
The performance of the aphasic patients on the pantomime recognition test ranged from errorless scores of 30 to a grossly defective score of 10, and 14 aphasics (35%) made defective scores of 25 and below (that is, below the worst control subject). A similarly wide distribution of scores was observed for reading comprehension (from 20 to 5 correct) and aural comprehension (from 42 to 9 correct). Eighteen aphasics (45%) failed reading comprehension, and 26 (65%) failed aural comprehension. The visual naming test, which was a criterion for inclusion in the aphasic group, was failed by all 40 patients, and for 13 (32%) this was the only test which was failed. Based on the performances of the aphasic patients, the split-half reliability coefficient of the pantomime recognition test was 0.84, that of reading comprehension was 0.91, that of aural comprehension was 0.89, and that of visual naming was 0.90.
Intercorrelations among the four test performances for the aphasic patients are shown in Table  1 . All of the six correlation coefficients obtained proved to be positive and highly significant. Comparison of individual between-test correlations showed that the correlation between pantomime recognition and reading comprehension was significantly closer than that between pantomime recognition and either aural comprehension (t=4.1) or visual naming (t=3.9). Thus, reading comprehension proved to be the linguistic ability most closely associated with pantomime recognition.
It was also found that the correlation between pantomime recognition and reading comprehension was significantly closer than that between reading comprehension and either of the linguistic tests, aural comprehension (t=2.5) and visual naming (t=3.5). No other pair of related correlation coefficients differed significantly. A close relationship between pantomime recognition and reading comprehension was also indicated by the contingencies of intact and defective test performances shown in Table 2 . As can be seen from the table, all 14 of the aphasic patients who performed at a defective level on the pantomime recognition test also failed reading comprehension, and all 22 aphasics who showed intact reading comprehension performed adequately on pantomime recognition. There were, however, four aphasic patients who performed at a defective level on reading comprehension while passing pantomime recognition. Only 13 of the 26 aphasic Nils R. Varney patients who showed significant defects on aural comprehension failed pantomime recognition, and one of the aphasics who failed pantomime recognition showed intact aural comprehension. It was found that 47 of the individual test comparisons (39%) involved differences of one or more standard deviations. In 46 of these, pantomime recognition was the superior test performance. The remaining case was a patient who performed 1.8 SD better on aural comprehension than in pantomime recognition. Reading comprehension was never more than 0.6 SD better than pantomime recognition. In addition, 35 aphasic patients' performances on pantomime recognition and reading comprehension differed by less thanmime recognition and aural comprehension differed by 1 SD or more, and 27 for whom pantomime recognition and visual naming also differed by 1 SD or more.
Discussion
The results of the study clearly indicate a close relationship between pantomime recognition and reading comprehension. The correlation between these visually mediated test performances was impressively high, and it was significantly closer than other between-test correlations involving either test. In addition, impaired pantomime recognition was always associated with reading comprehension defects of at least comparable severity. This finding demonstrates that the determinant of defective pantomime recognition had a comparable effect on reading comprehension.
At the same time, the results also indicated that defects in reading comprehension were not always associated with defects in pantomime recognition, and that in some instances, reading was significantly more impaired than pantomime recognition. Furthermore, two Wernicke aphasics, both with severe defects in all aspects of linguistic functioning, showed clearly intact pantomime recognition. It would appear, therefore, that intact pantomime recognition is a necessary, but not sufficient, condition for intact reading. This implies that there are at least two determinants of reading defects: a supralinguistic impairment (asymbolia?) which also affects nonverbal abilities, and a specific linguistic impairment which only affects reading comprehension.
It is also apparent from the results that the relationship between pantomime recognition and aural comprehension was weaker and less predictable than that between pantomime recognition and reading comprehension. Not only was the correlation between these tests smaller than that between pantomime recognition and reading comprehension, but half of the aphasics with impaired aural comprehension showed intact pantomime recognition, and one aphasic with impaired pantomime recognition performed adequately in aural comprehension. These findings suggest that there may be no essential relationship between defects in pantomime recognition and aural comprehension.
These conclusions differ substantially from those of the study of pantomime recognition by Duffy et al. (1975) . Based on their finding of significant correlation between pantomime recognition and various aspects of linguistic functioning in aphasic patients, the authors concluded that aphasics "typically demonstrated" pantomime recognition defects which were at the "same general level of severity" as linguistic defects. Although the correlation coefficients obtained in the present study are similar in magnitude to those reported by Duffy et al., pantomime recognition defects were observed in only a minority of the present sample of aphasics, and some severely aphasic patients showed intact pantomime recognition. The findings also fail to support Alajouanine and Lhermitte (1964) who, based on similar observations, concluded that verbal and nonverbal aphasic symptoms involved functionally distinct determinants. For this view to have been supported, it would have been necessary to find aphasic subjects who performed significantly worse on pantomime recognition than on reading comprehension.
In many respects, the present findings are most similar to those reported by Vignolo (1969) in his investigation of sound recognition in aphasia. Like impaired pantomime recognition, impaired sound recognition is observed almost exclusively in aphasic patients. Vignolo found that this aurally mediated nonverbal symbolic defect was closely associated with impaired aural verbal comprehension, and he concluded that a single determinant was responsible for both types of defects. Thus, defects in sound recognition and pantomime recognition appear to be closely associated with defects in linguistic abilities mediated in the same sensory modality. If this conclusion is correct, then it may also be suggested that there are independent sensory modality factors affecting each of these nonverbal abilities that are analogous to the "modality specific" factors that have been found with regard to naming (Spreen et al., 1966) and language comprehension-that is, pure alexia, pure word deafness. 
